Expression of olfactory receptors, G-proteins and AxCAMs during the development and maturation of olfactory sensory neurons in the mouse.
Three mouse olfactory receptors have been cloned and sequenced and were found to be expressed in different zones of the olfactory epithelium. In situ hybridisation (ISH) results showed that each olfactory receptor was expressed at an early stage in development (E12), was not dependent on the maturation of the receptor neurons, and was present long before the onset of odour detection. Cells positive for these same olfactory receptors and the G-protein (Gbeta) were also found in non-neural regions of the nasal epithelium in the earlier stages of development (E12-16). Ncam, and Big-2 expression were, however, restricted to the region of developing olfactory neurons. Ncam expression appeared in advance of the olfactory receptor expression, while Big-2 appeared after olfactory receptor expression and neither were expressed in cells outside the olfactory epithelium. Both showed the highest number of positive cells in the early post-partum period when olfactory detection is functional. Ncam is known to be involved in guidance of the developing olfactory axons and was expressed earlier than any of the olfactory receptors, while Big-2 appears somewhat later (E14) at a time when developing axons reach the olfactory bulb. Moreover the highest periods of expression occur at post-natal day 7 when a proliferation of bulbar glomeruli are observed, suggesting the role of Big-2 to be primarily concerned with synaptogenesis.